I. INTRODUCTION
Atomizing of liquid is widely used in modern technology [1] [2] . Atomizing occupies an extremely important place in power engineering, when burning liquid fuels. Ways of burning are very diverse. However, for all methods, the fuel atomization stage is mandatory, since by repeatedly increasing the total contact surface of the media, strengthening the heat exchange of the crushed fuel with the gaseous medium and improving the mixing of the fuel particles with the oxidant, significantly contributes to the intensification of the combustion process.
The enormous importance of atomizing the liquid for solving a wide range of technical problems led to the creation of a large number of various nozzle designs meeting the specific requirements of the tasks being solved. The organization of gas flows plays a decisive role in the efficiency of the pneumatic nozzle. Thereby the task is to develop an effective and reliable numerical method for describing the atomizing of liquid fuels in perspective burners.
A review of existing methods for simulating the spraying of liquids has shown that in these models the droplets generation is simplified resulting in inaccurate and unrealistic simulations. [3, 4] . For example, the blob atomization method which is the most employed model not only simply generates parcels with the size of the nozzle diameter but also does not take into account the physics of in-nozzle turbulence [5] [6] [7] . This method does not represent a detailed physical and satisfying modeling of the relevant processes during primary break-up. These constraints motivate the study of the primary break-up modeling method using the VOF/LES approach.
Volume of Fluid (VOF) methods are useful for free surface flows and have originally be developed by Hirt et al. [8] . These methods are efficient to handle complex interfaces as internal moving boundaries. In work [8] [9] [10] [11] show a simple, but powerful, method is described that is based on the concept of a fractional volume of fluid (VOF). This method is shown to be more flexible and efficient than other methods for treating complicated free boundary configurations.
Large eddy simulation (LES) directly resolves large scales and models small scales [2, 12] . Modelling only small scales and solving the large scales, allows the use of a much coarser mesh and larger time steps in LES compared with Direct Numerical Simulation (DNS). Despite this, LES still needs a finer mesh compared with the ones used for Reynolds Averaged Navier Stokes (RANS) computations.
The aim of this work is the verification of the method for modeling the atomizing of a gas-liquid stream from a pneumatic nozzle on based on experimental data.
II. PROBLEM STATEMENT AND RESEARCH METHODS
For verification the numerical methodology for modeling the primary break-up, the following problem was considered [4] . The geometry and dimensions of the nozzle are shown in Fig.1 . Dimensions of the nozzle are as follows: dl = 2.9mm, Dl Table 1 . Weber's number was determined by the standard method (1):
(1) Fig.1 . The geometry of the nozzle (mm).
The geometry of the computational space is shown in Fig.2 . For calculations, a Cartesian grid was used with detailing at the nozzle walls. The computational mesh is shown in Fig. 3 . The computational mesh was 820000 cells. Primary atomization is modelled using the volume of fluid model. The VOF model can model two or more immiscible fluids by solving a single set of momentum equations and tracking the volume fraction of each of the fluids throughout the domain. To simulate turbulence, we used Large Eddy Simulation model. Large eddy simulation (LES) directly resolves large scales and models small scales. Modelling only small scales and solving the large scales, allows the use of a much coarser mesh and larger time steps in LES compared with Direct Numerical Simulation (DNS). Large eddy simulation (LES) therefore falls between DNS and RANS in terms of the fraction of the resolved scales. For closure, the WALE model was used. The time step was determined based on the condition CFL=2. Such a restriction leads to the fact that the magnitude of the time step is 3×10 -7 s. The mean time for calculating the flow of order 0,3s. 
III. RESULTS AND DISCUSSION
In Figures 4-7 for the considered variants, a qualitative comparison of the calculated atomizing results with experimental photographs is given [13] . The figures show the instantaneous distribution of the volume fraction of the liquid in the calculated cells. From the comparison, a good qualitative agreement between calculation and experiment is observed. The calculation correctly describes the shape and length of the liquid jet, the angle of the atomizing, the shape and the approximate size of the resulting ligaments. A visual analysis of the atomizing quality showed that the average size of the droplets formed in the calculations approximates the observed droplet diameter in the experiments.
For the variant Ug=120м/с, We=800 in Fig. 8 shows the distribution of the time-averaged volume fraction of liquid. 
IV. CONCLUSION
We have performed verification of the method for modeling the spraying of a gas-liquid stream from a pneumatic nozzle. The results of the calculations show an acceptable agreement with experiment on the main characteristics of the spray. A visual analysis of the atomizing quality showed that the average size of the droplets formed in the calculations approximates the observed droplet diameter in the experiments. The results of calculations can be very useful for estimations, since they allow qualitatively correct determination of the structure of a two-phase flow, parameters and shape of droplets, and the speed and direction of their motion, which in principle can not be obtained by other methods.
